The ongoing changes in vegetation spring phenology in temperate/cold regions are widely 13 attributed to temperature. However, in arid/semiarid ecosystems the correlation between 14 spring temperature and phenology is much less clear. We test the hypothesis that precipitation 15 plays an important role in the temperature dependency of phenology in arid/semi-arid regions.
Introduction

39
The starting date of the vegetation growing season (SOS) in temperate and boreal regions has While temperature plays an important role, other environmental factors may also affect SOS.
68
Water is needed for sustaining plant growth, indicating that variability in SOS might be 69 potentially related to optimal water conditions, particularly in the arid/semiarid areas. For 70 example, Zhang et al. (2005) showed that the spatial variation in SOS closely tracked the 71 onset of the rainy season in Africa, where temperature is a less limiting factor. In dry 72 temperate/cold regions with wet winters, SOS may not be closely related to water conditions, 73 because these tend to be optimal after winter. In contrast, in dry temperate/cold areas with dry 74 winters and wetter summers, preseason precipitation determines water availability in spring 75 and may therefore affect SOS (Chen et al., 2014) . Hence, Cong et al. (2013) precipitation and GDD and setting the number of chilling days (CD) as the control variable.
173
The latter was done to remove the potential effects of CD on GDD, because previous studies 174 showed a negative correlation between GDD and CD (Murray et al., 1989 .
175
This partial correlation method has been successfully applied to remove the covariate effects The above analyses were conducted twice, first on all pixels across the plateau and second on 196 only those pixels that were equipped with a meteorological station, which occurred 197 predominantly in the eastern and central parts of the TP (Fig. 1b) . For these latter station-level 
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Spatial distribution of sensitivity of SOS to preseason temperature and precipitation
215
The temperature sensitivity of SOS, determined by a multiple regression, was negative in 216 approximately 77% of the TP area, especially in the central, eastern, and northeastern parts 217 (Fig. 1a) . This temperature sensitivity was significantly negative (P < 0.05, T-test) in about
218
37% of the pixels. The temperature sensitivity exceeded (was lower than) −4 day °C −1 , i.e. an pattern was also found for the temperature sensitivities of SOS calculated using the weather 227 station data (Fig. 1b) .
229
The precipitation sensitivity of SOS showed a strikingly different spatial pattern. In the in about 31% of the TP; 5% being statistically significant (P < 0.05), occurring mostly in the 237 central plateau. The precipitation sensitivity calculated using weather station data also showed 238 a roughly similar spatial pattern (Fig. 2b) . only included the pixels with a temperature sensitivity significant at P < 0.05 level (grey line 248 in Fig. 3a) . Moreover, a significantly negative (P < 0.01) spatial correlation between 249 temperature sensitivity and long-term average precipitation was also found in a partial 250 correlation analysis of the weather station observations in which MAT and CD were corrected 251 for (Fig. 3a, left inset) .
253
On the other hand, the precipitation sensitivity of SOS generally decreased from −0.14 day regard to multi-yearly averaged precipitation when we only considered precipitation 260 sensitivity significant at P < 0.05 level (grey line in Fig. 3b) . Further, the partial correlation 261 analysis on the pixels with meteorological stations confirmed that the precipitation sensitivity 262 of SOS weakens with increasing preseason precipitation (P < 0.01; Fig. 3b, inset) . correlations was found when analyzing the weather station data (Fig. 4b) .
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The partial correlation between preseason precipitation and GDD was generally stronger long-term precipitation of about 150 mm (Fig. 4c) . Above this precipitation threshold, the 279 correlation coefficient was very low, between −0.1 to 0 (Fig. 4c) . Indeed, statistically
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Page 14 of 38 Global Change Biology significant (at P < 0.05) partial correlation coefficients between GDD and precipitation were 281 almost not observed in areas with more than 150 mm precipitation. Also across the weather 282 stations, the partial correlation coefficient between GDD and precipitation tended to be 283 stronger for areas with less precipitation (P < 0.05; Fig. 4c, inset) .
285
We also explored whether or not there was a spatial correlation between GDD and long-term (Fig. 1) .
326
Moreover, across most of the TP, especially in the southwestern and northeastern plateau, 327 increased preseason precipitation coincided with advanced SOS (Fig. 2) .SOS on the TP is sensitivities of SOS that we observed for these dry regions in our analysis.
352
The current pattern of SOS sensitivity suggests that the TP vegetation tends to maximize the 
